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Our Re£.: TS-358 (20Q-2493US) 
TITLE OF THE INVENTION 
#E«tttt 
BACKGROUND OF THE INVENTION 

FIELD of the invention 

discussion of background 
#E»*fctt*s* • *ME»* f ^ftfr^«HE»Ji*?a o , &*<n-7)\> 

4f^iS^f-f 7 fc LtfSS^M Loo&a 0 

-#*-j-*fcie><o*fl* (J^T/;v-/a&t) #a6«fcMBi4»ttfcL.T 

Lri'U EB^MSftw * fcifcw BOBS?* * l-??* 

£< LT, E»B«afcD«>i«*t*S<1-4£-** i **. 

fckitf, jScSMtSft-Cv^S 3 . 5 4 >f-ttw*a«E»J8tft«> J- 9 y ? tf? 
f-tt, EftSfitfl 2 8MB OtO-ei . 6 P m. 2 3 0MBO^T"1. 4^ 
nu 6 4 0 MB 1 ^ m fc S ftT § T V» £ „ 

Eft<offiK«:E»l?£*ft<D#«l'-tf-iSft (A) t$$®\yyX<7)® 
D» (NA) IlioTftJ 5^f-k*-i.^t:7 h*MX (-A/NA) CiD 

6 8 0 nm, N A 1 0 . 5 5T*l), V -IF- fcT- A ? h -»M Xlift 1 2 4 
0 amt5S, 
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#^7 K*E»RfcffiftttT!Efik»&t*, v»t»n>4 % ffifcttJtEStffci * it 
TV^4 (Wilf, 77*7 4 V • 7 4 V 5 7* • V 9 — (App 1. P h y s. L e 
tt.), vol. 68, p. 141 ( 1 9 9 6 )), iOEIJStli, Soli 
d Immersion Lens (BIT fS I LJ fclfrt) ^ v Kfcttffl U 
5 S I L*ttfflLfclRo£»tt*WD***a&4£i:»:j: !K l/— 

«ilf, fc£ : 6 5 0 nm. HsbNA : 1 . 4 0S I L *JBv»fci£»»36ES 

6 4 0 MBJfc«ftE»*#fflOEft»4»iaiC«l$*l4 U-T-e-A^^y 
10 h">M * Wife 3 7%fc&4 0 

COSmEftS&tftt-Clift*^? K*E«8fcK£tt»t 4 fettle, 

lift < , SStasrufiftEaKUU— y-*-Vf-ASrSHWt4*ffitffl^«, 
1-fcsb%, EftRO«jR^ffi*0*E*«flt'Clia6*/» ift«|t/E»K/ 
15 *2«KR/RWRi: Uv>*«)^-jftttT*«ni:>iHT, J£»»*EftTli 

CWRI, KJRKfc jfc£^7 K*jfi-=fJt4fc*Ki?U:*0*7'f Kfrfll 

ffl + 4£ fc*<ii9i6&*i-cv»4o 

-7*f±[|]W»*«)8:E**fcL. Oifcfc lJfc0>[sltff#a'jtfc4«*-Ch?y *r 
25 A $Ol>-7S&a5*A/8 n ( n ii !✓ - ¥ - ^dliil" 4 

4 *:»<>. **A 7 Kroffl«*KJ:!i*J<«<l;U ^-rss ottW-tzo^ 
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#£»LT U4 t fcv»3M«jft*#LTv»fc 8 iris, 5 VP* Iff 

to 

K7 7 7 *>ji.**e*^tv' t r°mtf$>Z>tzib, E««#*iBtc+«-*iBrttt 

HUttE8&fM::E8S£*6ie«)U~-«f-*#y l-g#/J*$v»£ 
+£*SNRjW*&ft?E«S*fc3fcR*Jlrr J: 
Eftftftli, EHff*««<0^*^*v»T*±S:3C*^y K<7>#±IS S 

25 

SUMMARY OF THE INVENTION 
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»Att »:* ft fc«WE»ff * Hilt 1 4 c: t «: i » 4: L T v» 4 . 

7> KOffc*S?<»f) jt^ 7 Kir0>#_Lfi3*Hi: Lfcfc Hp # H>Rp 
20. 1H *>W«4riliJ6t*£ fcfctt mt t*#feii&#-eAS 0 Rp i s :oi 

ff ^ *E««6# K * v» -c , E tt«t # »r S ft 9 v K 13 J: V/ * / ^ - r 

15 tt*3tES«l#-C*4o R a $: Z. <D £ 7 i: i~ 2> Z b X. , &±&jt¥ 

+ g-4SNRtf|4 C il^T'l 4» 

fcii, BfffflTt«»±(C»i«tfrHit#i3i t ««Sft-C«)Av»U» *l®$ftfc<fc 
*Av»j&*» EJMKfM?ft&ji£%#iHrltff **oK9 t * f , tS2Ra«)Hte* 

KOU-Hf-e-A*ii«t«-5SU, *?^7 KO*¥#ttKCTt4is:i 

Sfc, iil#jPlTtMOR*ttffl«±Z*-f *>K*^«f*« (TOF-SIMS) 

25 -SlMS£l£fflL£77^> K 4 * >0#*4MrKJ: ^ftfcft-SitflsiHitt*] 

K £& * ^ iL h i fc 4- Kit 1" 4 £ t * & o 
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L, *±Ajt*^y Ki:J: D WESffttffHESIft'CioT, ttffit 
*##^y KOtJ»BBP»S: NA, ffiEt 4 1> A tU ££M 
ftflffil ft Sr EfiS£t * ff J*K S tt * Jt<0£:t£ *5 v> T , ffiftlKMSO 
5 *■ Rp h, GSftMIB^X^ 

Rp h*s*tf Rp d0>ttK£^T, Rp h«t*f#^ Rp d#**« 
*3lv>fcttfllftW4l. * fctt Rp d Rp hflft^ttfcSl^fcilOft 

WIO^^Hi^^R piLfct*, ARp£A/l 6NA iaHit 

*»WOJS4 o*EftflEffli, *«±K4>ft < t <>Eftff£KH41-4 ? > K 

20 **• ? *afc«*fflv>4**'fr»-li» S«SHIC« iS*3 5 0 - 1 5 0 0 nni«)«i: 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 III 1 tt*5&H0#iE»*#«>~ W^BflBtSt k t i> K> *«9|K;&»t4 5 > 

SRtSI WcBJfc, £Oitt|jli:fiSlllH*TB* ft£iS$ri f - cDj|;$4>ffillT-^ L < 
^iiUWit^v^o t&£>*>> OS 1 (C *5 It * (A) OWfet (B) (0 
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Wfattf, -e-OSiMl 4-»±$/*-e^Ut»i t £gBfc1-* 6 

T-liS^2 1 0±t:&|JJf 2 2, Sifi2 3, t!M2 4, HftpitE 2 5, 
2 6 frCiolIK** 

&£ n UT-Jig&3 10±CRWS3 2.«1R1*B3 3 . jfeBftJF.ttff 3 4, 
$2Ktftl3 5, @#ilr£/f3 6, ftftjRitff 3 7 £ C OffiClKV LT * i . 

m-e$>z>* a-c-i±s^4 1 »±ia^j:o f Tffii:Rlte 4 2, iifi»i4 3, 

10 }£$^fa^Jf 4 4 , IS 2 Mttff 4 5 „ 0#$rtl 4 6 . «flcfl7tff 47i:n 

1 1 : ^-7% 12 : 7>h\ 13: ff±5$ft*^? K, 14: » 
_ti§5SH, 15 : E«i*fc*iE*>**S**&7 y Kfc j:o f /^-ro'f'^ISi 

15 t-ewjSS R P , 2 1,31,41: 2 2, 3 2, 4 2: Kit*, 2 

3.:ie»JSs 3 3, 4 3:glf£&#©, 3 4 . 44:jt«fcE«S, 2 

4li»*#l, 3 5, 4 5 ;*2|»«*», 2 5, 3 6, 4 6 :B#flit*, 
2 6, 3 7. 4 7: jS^jRHI-l 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

»&ttU«ftfc*ffiEfi^£EftEft»Efc*llttt & £ k * I ft k Lfc tn?* 

#J*H*>jfcfE»«**>» 1 o^aii, ^4 < k *>ESS£i::H5-t4 5 > KiJ 
J:tf* r ;u-r*ai*3fc«±U* , U < k tKWfl* J: IfEftfld* 

*-9T,3tEft«#Offi*«:ESHt1-*«*Ulllt4*g±Oftftfit=i5V»-Cs 
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OS^S^^^-; Yt WfttfeZttit Ufcfc^, Rp ?5*H>RpS0. 
1 H £>|?3$ h Z t tt, * o 
4*, Rp t H tcOIS&li, &4L<liO. 8H^RpfeO. 1H, 3&U#4 
5 L<l±0. 5H^ Rp^O. 1H -CS)io Rp ^i?±^^ H tJL±T*(±x r?±^7t 

#851:1*0 11:6^, (A) OlBSt (B) offlSi: J^+'k***!**^* Lv» 
15 Cfc*jRl*t4, 4fc, 7 > K£«fc tf^-T'O'K^^T > KOft***l±, 

i<Offi^:Sfi. h vy ^k'yf !:i^t<)Si-4^ F^y^lijf.OZ - 1 0 
Oft, »* L< (is 10-5 O^CHSt^SntJCtCJ: *). ttEitttt* 

5> KJS Itf 7" ;i/-7*« K«ft*:S5 3ii, jtESjKfltoBflB^tt 

Offi®g&#£2 0 0 0 - 4 0 0 0ttOjfe*S*?«lW(t (SEM) J: 4iM£ 
L£"K ffiT-HftHM (AFM) y^t^:H«fM, 

25 Off±fi*ailJEl-rt.tfJ:<'» a 

*#«^ J: CflfriRftiitw LTfti, r?±5t~-;> KKJ;*)l£fl#£ 

*fr}#£ftJfc#t:ii^T, E»«*K:3Bj£S*i.fc5> Kfiiff/ifcti^;!/- 



0 
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4e 

y K#|2&&#± £ i?-± t * 1£ h 7 y * * V * *Mt * * K 7 V K t V - r# 

7*ffit *> t: R a j4* 0 . 2 n m<:R » ;£ 2 . 0 n mf)|5lT'^A " t £ L < . 
0. 5nm<Ra£l. 5 n mOeHt?** C t*«? bicff 4 Lv» B Raii f 0. 
2 nm*^T-(±ie^#^®cojiifttiH^ J ^J£t*ii:^fb, S I K**> 

10 S 1 L^y Kit I2£fttt#4<? 7 f *> a. L * < 4 4 • 4 fc, R a i f 2 . 0 n m 
£M*4 t .KSS^ft-?-©-/ -f X^m* < 4 4 c: fc*<b S NRjWSTU 

0^1tfS«r-fS@t4^, &®<Dm&Z%ttZ*tZ>Ztli£ 9, 4fc*/<7*ft 
15 -caiBt4#^o>*^»ffi*SeftS*4ii:»;i 0W»T?S4 a 

jS*iH»lORiPlt0. 3nm&±4. 0 n mJ£lT:WF 4 L $ & 

«ff«T*«oRI? t l±. ti2Rj«Hff*»m:kWl<, tSl. 
5 R a0M{6*»JEt4 C fcj&*$ feUff* Lv» 0 ifcftilrfJf fll&J? t 2 R a fr 
ttiL4fc. S I La 7 K^«36*^7 Koff±asc«»i»ti:, SIL^yK 
fcEftfitft^SSttUfc*^, SE»tt#*6S I L^? K**ff*±L»< 4 4. 4 
25 fc* K»»& + t:@teLTv»4EjSSI<*:*^a[#flft#J< f *±i»iJ, SIL^? 
KtcftSSFLft < S I L^7 Kt:»±l/--iF-kr-Ai*aat4U>X^Ke 

ftftpTfWoa^ttfflttr^'f *>«***f*fi (TOF-SIMS) tci4 
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ftOiSftilrfJltcfc^TIi, iOTOF-S I MS **JB Lfcft*Brt*«0>7? 

10 *n#yx--?/U»i&#;frfeft*gfrreJ¥0. 3nra£l±2. 0 n m*r3S -ejgjjt 
tiiti'JfiK, 0. 5nm£l±l. 8 n mJfilT** 2 £ tff * 

^T-ts?^5. Ktee Lfc#±a^y kci 5 ess, 

KU J: UES«SE#aiiIt«i«7, ») *t < ft*. affiHTUSHWRJ?** 2 . 0 
nmfiU:?** tiBit^tt^M»«±ftv»i*, !SSlMIi:Kiltv>^v>7'J 

1 ^JU-maStf 1 150flm*ia*.*i:, « 

+ fl"C{ift < , #±3*^7 7 7 yai^tL^t < ft*, 

ftib\ ^/iz-roimw, tft£*>* V 9 y ? V ?f j:ov>Tli, fflbMRttft 



- 10 - 

EiMfcfcOflffft * Eft# & 1 4 fc »t & *g_h Oft ft ft K 4* v» t\ ISftflCflc 
5 JlBOt^S*^* + Rp h, ElkttMSOA^ 

& * ri> c> v > K Ja J: rJf^/u-r*) 3* Rp d ^tii, &&<a{£ 
fi-CiMSSftfc Rphfcit/Rp d»4i:i^T, Rp hOft*tt*»?> Rpd<0 
*/htt**|v>fcit©attfc, ifcJl Rp d Oft*tt*e, Rp hOa<Nttt3lv^ 
«0»*MfiOlf5 * A R ptL/:U, ARpSA/1 6NA 4:4 

15 «Htv^, /;/iL> IB 1 fl\ 3fc£**7b\ 5 > Kii J: O'T'A'-rSOtf 
*f«l4*g t]E5ltSt(>©-e«4v» g 

* *# *&tr iB<:££ t Lfc^y Kl 3<D#±?iSS 1 4 4 * £ 4: WSft 

20 ££±££-C*S, £<DE»«E#±*^? Kj>*#_tt«**\ E»«E#SHt>5J8 

?d»S> 7 > K£ J: 'k«L4 T'OjSS R p d (H-CliR p tffit) 45 

25 4i>\7 > KiJ j:o f ^^-ro't'^«»i,*»Wo* 1 wftfto#*t|ajttt:» 
*E««frwffif*«:ESff£t4»*K4JtJ4#aJ:OflESft{r*^T, ffftft 

-^]i:^tffl?ffln-c-ffistt^®ig* f coa^^Mii-c#L < 44 a ? 4S^t* 
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-Officii h v 7 * tfy *H J: ot h 7 7 * fcf 7 f- © 2 - 1 0 

5 Otes#*L<lis 1 0~50ttK«at*ft*fct*ifcfcJ:&. #ffiflM*# 

fcLTJvs 

P , 2000-400 0*«>^*a*T-Ha« (S EM) K i ►) jfl g t fc I) . 

ARM (ARM) HJ: Offlfit-Bit^^ 4o 

#4fc*K, aRpSi/20NA t 4r4H«*i!lJ£l-4 C fcKff i Us 

O ^-^5coR p h t r-?$><VR p d*58*/hS < *4 - fc**3lSfT?*4, ^ K 

O Wf?±&£o£ifr<j, a 7 k t gfiif ft^f ft LT ? 7 7 v ^ ^4 « i t 

S fcliGD^cOkry h£7£&U &ft£ffi«**fc S ? ^-©fK*** t?*) 

i?Rphi, &ft3tffi<o&*i§i£^e>7> KiSltfT'A'- 70 "COS 
$ Rp d £ I Rph-Rpd I S A /l 6NA fc4Hftfc + 4C Us 
S fcofc©*3vs I Rph-Rpd I ^ A / 2 0 NA fc + 4Cti f #* 
25 Us ^7 y-^^R P h li, MtittiV 7 h <0M*S, SS, 

"\7 ^-tt£**JBJSL, I Rph-Rpd I £ A / 1 6 NA 
tti:t^H^ SfcKtf&o*0/>*vs ±>j-&iSfS££<I^5£g*t# 
4fc*H, iRph-Rpd I £A/2 0NA i: 1 4 £ Us »JSi"S 
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*l*I-efe1»to4v» e R p hf±i#?>?£$, (BS-JE^iC fct^ST*l4. 

ift $ **— 3fe fc * i&-aEftS£ff-§-*»&*U P kto fry's ±W&* 

a? ^- sow ? >^*«Hiifl"iJ&ft ft* • 

*F-*KHJaut5#*a f * •? » ; U — F- ojfe|EA*tt«ftfl K. v 7 h 

15 t4Sft**£C4. f-?»*&7t-7 7 Ht»**E«3*iTv»,&^y 

<; i o r jijfttft * *• It * - k a*? S * . 

*|£W^fc»ti^7 ^-$k 7 V KSOiSSOStt 3 nnftll 0 0 n m&T 
WH^ aa*»3 nm*»l?li1»EE»B*fc#£l$0i/-tf-ffl3fifcJ:* 

*ifc*BjEt*'J&Srt f 4i:4 k k * *iBEftff4^-Cffifflt4*±***^ 
7 K*)£±£5Stlrt*]ifl:U ^7 K^7'r>*)l { Mt4Sli)i ! *i 0 



- 13 - 

fi* «t <, ^ftftmi, a? ^-S5<0ft? v F»o*# J: D*< LT*> J: <, 
**9!Cli«t4^y ^-atT'-^aoi&afett. |S:3l®ii££t4* * 

15 *ottftv», 3ft<bO!£^£&*£-;b-£-Ctflx.4C tu J: 9, 

Off*** 4 fc&1-$fc***'frl. , C#4 i *tf*»fJ Tft < , [ffl^O^^O 

Sfc, **Wo*KSiEflttt» 3HR«rfiLTTMifc<, K»B$J&«««S*ifc 

iiij * e> * a $ r k iessis k u - -if - # * bri* l tei** * ov * * it * 

Lnt, nmvtnwtWiifit z>W&r < t lt*> juries v> a; 

25 ifc* *»WO*Kfi«#OE**Sl4T b F e C o , DyFeCo, GdT 
bFeCo, N d D y F e C o <b 4 4 ftfifcES*** *4vMiG 

eSbTe, AglnSb T e *o£f*R* 4 4 #*ft£ft#*fc *«*BK 
R» ¥ s ft O ttffl ft £ 0 % ffcTEflW* "Tit tmttf *ix5f * A,ib|5a^$n^ 
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St,^ *5&E*>jteE«&tt0ftSK» *^Htt«fi<OJSt»U J: »)f»<bii4 7 r 
yXf y ^*«*fflv»4# S&SM^ iSf 3 5 0 - 1 5 0 0 nmO|S! 

*»4fc6lcffi*Ta9541l*ftt^*£#fc4c»-Cv»4 0 

ournal of the Magnetics Society of J a 
pan, vol. 2 3, Supplement, No, SI (1999) MO R 
IS '99).*0;'A-X/,»iUV*'/>* 'J - 1 -oEEtK^7 J: 4* 

« $ ft 4 £ t # e ft £ n "c ^ -a o 

SfcfcgEMfcofcjSrtts&'ffitt-CfcTU E&R0fHWtA , l&£t 4 t £ C , 1ft E 
lca«S>ttttauSjMB:TU *Efc«tf&*if>ti4v». 
25 ft-frattBrO^rfctt*** * < 4 •) » 3 0 0 n m*»©S*«.»RJ*0>jfc 

^gi f fiTLfe*«±»CE»R**r*Rt4 t * EJSROSOKi&'Ife* L*t 




- 15 - 

5 4 Yv>-fs t-t/yj's-f, *#?>7\ 7-*7>7\ *4V>tt/M3 

y > v > 7* ft £ *■ MtkT- £ * . 

&E2Ml7>7\ Deep UV5>7\ X**? > 7*4 ifttittftt* 

8 0"C- 1 5 OiC* f Sf * Lv> 0 £«£1B!££!6<8 OtJUTT-li, tTDftttK * 

* f i 5 o *C£fi;L4 tsfcSEffioaSfc * 0 s 7***0 ui 7 «)KJW 

15 *l&fi0^feiS^^t-fflv>-&?Si$iirf®ti/<-7;vt x-r;H^Oi@rl 

-7)^n#ijx-f«' l iX'f;i/^'tt/^-7Jl'^n.-K' > )x-r;i/, -fv>7* 
- h JEtt-*- 7 ;u jJ- a # i; jl - -f ;k * ^>K* v 7**0*';*- 

20 ^-7Ho#'Ji-^ * ©± JMtiS ttEStSil fl JMff j£? 4 * to 4r 

(-COOR), (3, 4 -t + i/yytZifO 

A-7^*n# , Jx-7-^R'*#WMsp*s , fl'?-jrclt 1 0 0 0tt± 1 0 0 0 0 
J£IT, »C 2 0 0 0W1 1 0 0 0 OtlTii'fti Lv» 0 ftfi^J^^Si* 1 0 0 0 
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iiL 115.5.^7 *>•/'.)> Z DEAT..Ji5ir/ f r7*>7' , J>AM~2 0 0 1 J. 

®D°pife \r AtASPj sjct rfAt^s y-3J 

d t5i) f "C-i>6o T7 * >7'J >Z D E ALJ fi, i*»i:x^f *|ttL, * 
tz, \7 * vr*) > AM— 2 0 0 1 J lis BJJIC^ai^St, 
10 iiltLTs 

- [(0-CF 2 -CF 2 ) p- (0) -CF 2 ) q] " 

* fc, r^A^A S P J *3 J: If [r At A S Y - 3 J tt, 
#U ±ttt IT. 
15 F- (C F 2 - C F 2 - C F , -0) n - 

^ * a *' >; f ;WSS8# * »IBt S t t T {J/<- 7 ^ * n *° »; x - r 
7 a * «; x - f /Ht*fc*»H* * if* ICS! L fc&0$r!l 

ft »*1B L T « v> S £ * ttfltiBiiaUW* < 4 4 * f2^&# t * 
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£££££ L^t^e Sfflo^agjfcfefl**? 0' tt±fl»£\ 
*« B o * s2&$# <0 m rt * tt , /< - 7 >V * u ** 'J x - r ^ J tz it 4> 4 

< 1 6 1 c>(7?7 ? sew***,' T-ai£'f'K#t4 7 7***'; -T-ft iir^n 

vti, ttfflt4*tfl-» Wrt*0]|Jtl¥fc*D t £**t'BlK J: ») . i0rtlS®O*<D 
£2 1 <r>±l~KMM 2 2 . fSH^ 2 3 , &®#Jg 2 4 , Sftilft® 2 5, ftftfl 

its 2 6 tiwwjcrsa Lt^*, 

20 £&2 1 liJtfa? > KiJ icr^^-7*«ia**t4 it If, flr^iRje* 

* * 1/ - K 7 7 7 X * 'J * U 7 * >3£«>ia9i 7*7 X f- y ? * f, „ # 7 
25 x- U >^Jl/7 7 * K, *''J7 I JI/-K ili'Ji-fJ^^, #'Ji-f*X 
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&tt®2 2 ttRW¥«*v»ft«-C*iUf#K|ll3eS*tr»ff!IAtf, A l,Ag, 

2 3liTbFeCo. DyFeCo, GdTbFeCo. NdDyFe 
5 C o§<r>1tm%tm%k, *ii'liGeSbTe, AglnSb Te^^TOtS 

E!#®24(iAlN. SiN, Ta 2 0 5 , ZdS-S iO,*tflv*:t 

10 i) f X' I * o 

(DLC), S i 0 2 * ^f±^^iH®ft§!^lliia)iK ! fe^e)*^®^?rCT^t 
15 h Z. i 0 5 r 'f^*>KJK*-**>'liJJ:£fS i 0 j JB l±*'< 7 ^ 

20 tic* i)*Kft«tt*flsjR*5. 

KW8fc2E»S0RlfcSItt* »«#«I±SE«* 2 3 Sr&g 

■CS*8S*?BIJPj5**sfctf&< , 1 0 nmW± 1 0 0 a mJ£lT0RK* f *f * Lv». 
Ml 2 3 3 0 nmJ2U:2 0 0 n m&TORJptfffi Lv> 6 ^gft® 2 4 lifS 
25 IMS 2 3 Sr««t4a«Oli*»HlB»»2 3 ^OjfciRlK$&**»ll» Lfc »K £fft 

#8 2 4 Oi?l±ttfflti U-¥-*£ftirfr#« LT&ttU 2 0 nm&±3 
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EXAMPLES 

(UttM 1 - 4 fttfJfcgW 1 & i V 2 ) 

*>. #9*aMR±KilMiSftfclSf 3 1 10 nmf)ii!yl7 * hl/v* h CUV7 

10 *JKtt*K&U £0>HttJ: i Lfco ^-rfcSUf*'** 

^ftibO* * >/n'5i J OttfflJSSCJ: 9* 'J hSOjESl 3 0 mm 

*>x £&<7?7 > KiiJ: 0 f $ r rt>-7JgjRHfKA l &&R (JKV 5 0 nm)s S i N£ 
15 1 ttttWB (l0nm),Tb 20 (Fe 90 Coi 0 ). B 0 * <b 4 £ ftftfcfSM <* 
J#2 0 am), S i N«2H%^ (3 0 nm), DLCi (K£ 2 0 nm) 

L-Cf»?)ii.fcj(;iaiil«#:^RftS4«*-e*4*15 3 0mm, 4 5 
20 mm£ J:tf6 OnnOtttl^^T, F 7 n'yf O 2 Of Cffilt^ 

#IrJ9 ^mWfiSOlSHCiSV'TRp * A F MTftf L£ t C % . 4HMJfcj£KiJ 
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[an 

















Rp(nm) 




(nm) 


(nm) 






450 


95 


43 




450 


70 


32 




450 


40 


17 




450 


20 


8 




450 


110 


51 


it 3x012 


450 


5 


2.5 



5 «a*7. 5 m/s "C@|ES*ft**f»x ^'/SffOo^jr^-f k^v K 

9>fK9'fhai4:70%^9'f 0. 012' X6. Ogr, ^5^- 

: 0 . 3 0 5 X 2. 84mm) £¥g27. 0-62. 0 mm^^fflT^iii $ 
tffco iO^^-f Ka 7 K«Oi?.kftli»2l7. 5m/si:^i>t0. 0 5^7 

7*K * l)M£L/t 0 CLOlfc, 8 0 0 raV*tt;l*«MfcKfttt#fca»tt ( K 

JBL±<oastJtKWK 3U6m ~4 0ft»fcEiMM***i*'*tl Otfc-cfofc 

15 «M1**SR p36 f ^±jS?HtS£4 5 1 nm-C-<fc*iS&$ 1 1 0 nmOJtKW 

6&ftT# < i] *j v \ Jftft, 
+ 'fcSSR pri«#±**HJerF*>4 3 ninfib5iMlt-l±, JtKW 1 Kit 

20 KO»±fttt**a«Sitfc ft 

+ 68*RpJ& t #±**H0O. 6 4fif"C*4jEttW2 , 0. 3 4ttt>£tt0l 

3 fcitfo. 1 6f&035iSfiJ4T-li, 8*KffliS*f>*Ll\ A*J4#±#tt* 

/Tito 
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5 ■e*S&WfcNA#l. 2 «J S I L a ? KO***OEftS!fefff Hi: J: 9, Eft 

*©*S#W 5 «CO¥««*«E 2 C^to 
18 2] 









C N R ( d 
B) 


9S£0I1 


8 


mm 


32.0 




3 




45.1 




1 




47.2 




0 




48.5 




286 








4 







10 

$tttif 1 V -fXjfc (CNR) 3&«ft *JSfll2, 3, 4 

v»-Ctt&# &CNR##£>*l7t: 0 2 nr<t * 9 li S I L'v? f 

5 ) 

15 ^^UyfO. 4 3 a, n»0*rt»0ffv>fc#'J hfiOltai 3 

fc„ tft*%, »«±KRWJ8 t LT^^5 Onm^AlCr ^4fcDC^«7 
Lfc. * <b icKftl t t-CRI? 2 0 nm^T b F e C otDC^<? 
*£lMSJBLfco £0±i;M#J& t LT, A r t N a «a-ft-#H««f S i * 
20 -y? h tffiffi LfcElfcttD C*><? ^STUB 5 0 nmOS i NfrfMLfc. 
iOBf-f t ^^-rtuaXtiNaOfl'Et 0 . 6PatL/: 0 H fC^O±fC, 

RFX/<7^fe-eRJf2 0nmO/'ft«>K?'f?*-#> (DLC) 
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ie$JfO_ht:3^#lS i N^^tSI, S i UnmW-i 2 0 0 nm, N 2 
1 . 2 P a fctaJ^lilWJ5 fcffi$0;£ft?iSg*|fti&&lE§a&# 
5 *m&Ltzo 

E#:$?t®o±U?&#jHrtl t Lr/*-7;i/*n#<jx-r;i/£j8it3iJ (77 
httSL iSnnfc [7 * >7'J >2DOL2000J) £ 0 . 5 nmS8 Lfc 
tt^ l± W 5 t H tt o * ft -c i£*5 *36« «E««# * S S L o 

10 (££918) 

iE$Ul<D±Kfri#® S i NSr«Jgt*K*J^T,S i N<0!&I?£ 2 0 0 nm, 
N,J)»Etl. 2PatL fflfti*it*WJt t L"C/<-7/l/*n 

ijf ij i-r Jl^flitffl (77v*> M±$t, HSfc >ZD0L 2 0 

0 0 J) £3. 0 nro«JiLfcW*Hi» tHtJt«>^ft"ei£ft»3ta*ClEft 

15 »#tsaLt. 

(JfcK«3) 

EftJB«>-tKl&«fc'f S i N taJB-t* *3 V't, S i K<nUW-t 3 0 n m, 
£Si#*<0frI±£ 0. 4 P a fct*Elfl-tt3?iSW5 tHttO^-ft"Ca»*3feB« 

20 (ItKW 4 ) 

ffi»«*> J: S i N«r««t*C±J^T»S i NWift 2 5 0 n m, 
gH#7.(7>frE£ 1 . 4 P a 4: t*&*Mi£Mi*l 5 t R«0*ft"ei£*»3fe«« 

%mm 5~s airjt«w 3-4 o2«*i*««ESK*Kov»r , ^tom 

0, 4 0. 5 0raraO3^i:ov>r> 7 V K» t 7>- 7* + * R 

«JSLfcEft*fcKOV»-CI±, *MSffl1tt3<K 4 0 , 5Omm0 3£*» ESC 
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A (/<-*>jL/u-7-tttt) CJ: •) C 1 s*** h**&aft^Tt»oW*Jt 
2 4 0 OEHgTHIEStfT, JfBffl±KV--9 , -*ft6 Hnm, £ 

a* ja huwaaa*** sua? Kio3^a#t i om 

H z ^ftHS-fri^&Eftt. 1 0MHz "eEHLfci: &<DS NR 

*SM3 0, 4 0 , 5 0 mm0 3 *-3V»"CjB56L, -tO¥*&1tt 6 o-ClEUtt 

j^n-KL, #±l£3 1 0 0 nmtli 3 0-5 0mm OS H£7 Hz \ZX 1 
15 2 B*|BJ Lit. ->-*$£7fcS I L^v K*7>o- P U ^7 Kw* 

1*31 







*a£Ra(nm) 


ISt(nm) 


SNR 
(dB) 


SIL/Vv-KRSIS* 


7>KSP 




£160111 


0. 32 


0. 36 




25. 1 






1. 85 


1. 90 




24. 6 






0. 32 


0. 36 


0. 54 


25. 4 






1. 85 


1. 90 


3. 02 


25. O 




JtSctfiJl 


0. 10 


0. 13 




25. 3 






2. 37 


2. 44 




19. 7 





20 

^ffl^lj 5 J3 J: t>* 6 "P It > {Rin b E»£#© +'t-«¥JSa $ R a a* 0 . 2 n m £ 
R a^2. 0 nmOttffl^*!?, 7 & Jt 8 T'<±, flT*tt E»#t#0*.£« 

$¥#l&£R a#0. 2nm£Ra^2. 0 n m0fcH?*<>ifiH*iHi**J0RI¥ 
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t t £ 2 R a *»JELTv>fco £ S N R liffift 2 4 d B £&xT+# 
4SNR tTFLfc. ifc. y^r^f^SILA-/ KRgT«\ *H ? ~ 

5 JfcR«3?l±R a* f 0. lnmt/hJv^ft, SNRI±2 5 dB tt^S^f 
ifcttfl4T?ll, SNRi*2 0 d BS*L*HJ1\ COKHtt^ 'fXl/***** 

0. 4 5 p mf££ 8 5 n mW*SRa*i*fl*Wftv» fc.-K >J *-# 

Cf 0 . 03 *'f>^^50 nmOR^^OiCDC^/'^StfTbjolF 
e 9O Co 10 ) 0 nmOjfe«5CESIB, *«>±KRiS1£R F * 

^ftfS i N*6**IR(S3 0 nm<Oi8£ft/I> IE£*0>± fcRfctt R F * 

20 tzo 

®wmmw*m%.. m^m^^w^mij^m (afm) ^n^tst 9 

4 n f: 0 

/<-7n'*a#';jt-f t ^*» (7 has* 
OJ) Mfi¥^^t^2 4 0 o-c**>*. 

r7*>rv vzdol-2 o o oj) ©itsataiSLfci $#£?i£±tf 

Z<0®, ®m£Z%.itZ*Z>Z bill 9, IStttti: UT»rt*0Kff*O. 

5^ 1. 0, 1. 5 nmfc^ttS-tffco JtttW 5 L TrlrfJl Oj&lg £ 0 . 2, 
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2. 5 nmi Lfcft«*Ett«ft*ftJft Lfco 4*, lErfl OII!pfiX&ftm : i : ■ 
##^H^£l (XPS) fJflUeLfc. 

i>Wi5^w^^ig®Wi§rl^]W^|fc^M ! Sr, TOF-S IMS*ffifflL-CF 
2 CH 2 OH77/^>K*> (8 1 amu) K"3l»TM5Mff tffVS fflffffll 

?4 K?4 H±£! : 7 0%.*.7>f 0. 012" X6. Ogr, ^7^- 

g&:0 . 3 0 5 X 2. 8 4 mm) £¥83 0 ~ 6 0 mmOfEH^S'-* ^ 
10 7 4 K#ttfcoi/»-cMLfco :»i f 9'f K^y K0#Jtfttt*»7. 5m/s 

mfciZtirti 1 Ottf o^o/ift*, 9 *>Hr?SMJ?4'0 . 5, 1. 

15 0, 1. 5 nmO*«^ea«E*l±» «tt@»»±v»r*it 2 0JElrtT, ttlltlllS 
0<r>&fa<r>®£\t 6 0 96»±t A»t?*-pfco it RW 5 OH ft* . 2 n 

HttJSRRl. 0. 1. 5, 2. 5 nmO*«^EaJKff* U— «f-« 
6 8 0 nraT^65^NAi ! l. 2 «>iES*E»JH^ 7 KO*¥*0>E»ff 
20 *»fflfi«K-fe7 h LT, E«»MttU-3V»r»fl5Lfc B «t#*7. 0m/s<a 
fliaK-CBCStf, Ui#**t»U 6. 0mWfcfc4J:?RRLfcV 

—•f-fclffiWLfcA*^ Biftft7. 0MHzt-±l 5 0 0 eO*& SICJESIL 

ft®V>X<n>$®X- 1 . 0 mWfcfc* I ? RRLfcl>-tf-*JHWL 

25 Lfc« 

CNRliMifrSRKl. 0, 1. 5, 2. 5nraOV>fno|fttU8dB 
frotziK ik&W 5 £>iSi#l 2 . 5 n mO&ftliCN RtJ*3 5 dBCfiTLf;, 
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1 T fc * -eab tz o 

(gttm o * a v itmi 6 ) 

COB, SfciH#BJ&j*&«*£S*ill£1"*fc 1 4 2 nmt*ot a 
1 0 LTiHi&JBflRW* 1 . 0, 1. SftmtRft**3to * 6 KJfctftt 6 t 

it,iHTt«iwa««tg8»iTOF-s iMSfiso. 25^0^*06, 

15 5 0%fcA»T*ofc. 

CNRIiv»-f flfc 4 4 d B"C*ofc* f , H- h 5 7 * UTratt*>SEftff£* I 

20 CNR#3 0 dBCftTU. HCBUOV»T«E L 1 1 i * , jfc*^ ? K«U> 
(gffifl 1 1) 

h77n'";f 0. 4 5/i mg|S 1 5 0 n m«)*l6tt*rt*0#v»fc # ') U - 
25 iiLfCo 

0,1.5 tmt$<ttzo 
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S-C'E@0. 2 5 9 o 
9J£fc 1 Ott^ffo^l «teiafti±j(Ettfl9£J:tn 0 tifc^L-C^^P 

10 1.5,2.5 nmiRftS*t, 

t^0:^IMM^»i*TOF-S I MS "CEIttKSIjg 

+ ^tttt3RttiH»*)W||lI5KJ: iJIEffcU 0. 5 n mUS^Ji 1 5 ft rru 
1. 0 n mK9 1 8 y. nu 1. 5 n mRWCtt 2 5 ^ m, 2. 5nmE^"C 
l± 3 7 ft rnX'^-otzo 

(gttffll 12) 

20 0 mmOf-f X^PMICDC^^ 7 *&T-A I 0. »:C r 0 . 03 *^4I 
If 5 0 iiin<OEStl, -t^KDC*'*? ?ST'T b zo (F e , 0 C 0 l0 ) so* 
<b*4ISJ5 2 0 nm^Mfeiil, *0>±KRJEttR F *'< */ 9 S i N# 
i?fca)gl?3 0 nmW»«#*«r®«U/S» JE£f-*>±KRlDttR F v * & 
T/'T Ktt* <b&* Hlf 2 0 nm«)llflEpitl*^JSUfc« 

25 /•?-7;Vtn^'j i-f-/u*»jft (7 httft, 

Sfl* r«"^r>sv-7 oj) usiiu, iiww2 o o ot**, 

jSa^ r7*>-/';>Z DEAL J) Ofcift (0. lvol. %) i:i *Bjft« 
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IL [if)Ut"ySV-7 OJ) i:l #B3MU Btf jfcKmt£^£ft*5l § 

(7* y** n±»u *ft* [if)^rysv-7 oj) ic i^wai»L«t#<:3i* 

^li 7 0 %-C-& 

5 m/ s ? HUES Uiy*?Oov^7?-f K'x y K (^v'f Kv-f 

Hfc8 : 70%X7'f/-, 0. 0 12" X 6 . Ogr) t^S3 0 - 6 0 ram 

-7"KJ: »>fcgU 1Mt!> j 8 OOmVtaUl^tA? rtiwgtotfl 

I/— <f-tfeft*« 6 8 0 nmt^JM^N A**l . 2WS I L 

20 &#£7. Om/s O^^J^-eiU^ $ Hi;&*tt1&l'V*0^tt-C6. OmW 
1:44 I ? WSU^U-1f-*l»ttL.*i , ^.SIift»7. OMH 2 T'± 1 5 0 0 

frfr^ ^fCBJ^*W* U >X<0#BtfT- 1 . OmWi:iSJ:-?ISLfcI/-f- 

25 CNRtt43dBt*D, H-h5?? UTm»©E»«&* 1 0 BUOiEL 

(Xttffll 3) 
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- 7 0 J) KfcJBLfc, mt¥^^tA ? 3 2 0 Ot*S> 

(0. lvol. %) ci frM«*U §l*±»f«. Si:^-7^to*' 
'Ji-f-jU3R»tt > HAg ftf/i'T^S V-7 OJ) £ 1 $Hfl 

5 ftSLfcft, 5l*±Jf4ifct J: »). RJ5 2 nm4>iH»S*»J£U ftMfEU 

&± o <fc 3 U L rfc h tifcttfl:* /i - 7 )\> * n ** i; x - t ( 7 * y * 

> bttv ba* r^r^s v-7 oj) Ki5HBia«u $#£5i£±if&> K 

ftl^MWtiHJeLfci:^*, 1 . 6 nmT-*>K $)&JpOifc$<i 8 0% 

10 T-&o£ 0 

±Etra«to#ttTKJSLfcfH oat0 36««ffia*#j:oi/»Tfl|je«: fro ft 
»te!ll»liv»-f ftfc 3 El&fi-c. gfliH&O w$#<75i!)£Ji 8 0%kA» 
15 T-Sfcofto 

C N R li 4 3 dBt'ifc 1 ). icTlWI^wieiSH^^ l 0 GIftkQiKU 

(JfcRW8) 

2 t|i]^O^i£"CiFi}L/i 0 y-^CSt^MU v-^iJ)f^^I 
25 (Jt«W9) 

io^gx^^^igi (7?v*> htts, «a* oj) c 

^<-7)^o*'iji-f)V (77v*>h$L f&"o D D £ r7*vr'J>Z DE 
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alj) at (o. o 6 v o i . %) KifrimaatufcflL gii±jf&i*nj: 

W±«<fc 3 U L,T$<b*i£&#^ /<-7^*nijf yx--f (7->v 
•*> httS, ffig a a« r^f>SV-7 0J) Kl#Hffi»L5IS±»fi:, $r&1 
5 Olll?*MJcU>5:tw*, 8 n mT?fc «K RRI?0Jfc*l± 4 0 

1 0«tO*««K»«-(»:»co^Ti|ji56tff ofctt*» &8i[sJ&liv»-f tit 4 0 
10 JSlrt"?, *»0»O«)tt«:o*!^tt7 0% fcAJTCfcofc, 

CNR (±4 3 d B"C*ofcil f , PJ- h 9 9 * tcTB*^C»St«r 1 OEi*) 
£Lfc»£\ CNR75 ? 38dB i:fiTL/;, JIB to ^T$|EL£ SI 

(it«W io) 

sj-aslf ai--f ;W^r§$ (7^v>*> httS, i&AS |'#>7'>S V- 7 OJ) K 
l^W#?-£7& r 2 4 0 0 -C*£v ^SSMatkf^n-ji/Sfe* 
20 t4^-7*tD#'Jx-^* (7-7 v*> f-ttlJ, iBfi* r7*>y>J>AM 
2 0 0 1 J) Oy§?£ (0. 0 6vol. %) Cl^HSfiLfc^ 5l*±»f4it 

&_t0 J: } CLT»5iftfcI#t^-7**D#'J x-r;U^^^ (T-7 
> httSL ®n° B £ rW>SV-7 OJ) \Z 1 ^Pa1^itL$|^±lf"Cirart)g£Om 
25 J?t3B3gL/:fci%,R5lil . 0 n mt* ») . $8£Jp<DJt3Sli 5 0%T*-afco 

ffffiLfco 
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CNR Ii4 3 dBf^W, PI- h 9 ? * KTffltltWlEftM* 1 0 81*9 
jELfc*** CNR**3 5 dBfcffiTLfc, SHfconTfcBLfcfc S 1 

5 K©U>XMKft*Lfcfl»*J#ffl<SEfeL-CV*fcfca?*<afco 
4) 

h 7 •» $ \£y* 0 . 4 5 a< m»*rt*Oftv»fc.-Ky hKOftSl 3 

0 mmOTW ^ ^«oat«±HDC^-'<y *f£"C*A 1 0 . 97 C r 0 . 9i frh%&& 
£50 nm*>RltS% fOlKDCA^? ^SfTb 20 (F e 90 C 0 10 ) » 0 * 
10 ^>44RI?2 0 nm«>iteefcia»f , *«>±»=RJEttR F*/<? ^ffiTS i N * 
f>4*BUS3 0 nmOf$lftlg&^/£Lfco 3EK -fcKfitfctt R F * v 9 £ 
ty**** Ktt* fc*RJ¥ 2 0 nm«IftilliM*Jt5*Lfc. 

7 ^sJ-n A'SSK (7 7 > httfi, lSft* 

r**;i/r> s v- 7 0 j) uBj»*-*fc, fi*w*-^fi**4 0 0 ot*4^ 

15 M3gii-CH 2 OH£^t£^-7;v*ntf , .)i-T;i' { 7 7 * > h£L Sp° b 

£ r7*>rV>ZDOL4000j) <Dv§?£ (0. 01vol. %) HI F£ 

20 fci*, 8 0° T-*^; 4 

^HiOWfttllfttt^lim-XtLs 8 0 TC 8 5%RH»t»Ti: 1 0 0 0 3$0f! 
SALt, K»)fliLfcfc#i ottSrttl&Lfc*', *U agist: lill-flf liBtofc 

1 5 ) 

*##y (teFWfsu ®o° a « r-t-r h y^cTx 8 0 9 aj) fr*** 
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2 0° -Cfcofc, 

8 0 t 8 5%RH<0M£TK 1 0 0 0B#ffl 

5 (Jt«« 1 1 ) 

SiftL. iOlBfttttf*iBt:ov>T*«»ttft*iSl4[Lfct C*, 5 0' r-feo 
&U£0«fiE*«i8R8M*KX*l. 8 Or 8 5%RH08*TC 1 0 0 0 B#H 

(ifcRfl 1 2) 

7ji/in*'ji-f^8I(7^^> M±»,Bp°*r*'fl'7 ! '>S V - 7 OJ) 
15 fift 3 PJ*J* : F-S* f 4 0 0 0 Tiifl-^iSSU-CHiO H£*T 

0 L 4 0 0 0 J) 0?§f£ ( 0 . 0 0 4 v o 1 . %) C 1 frWftftLfcft* 
5l*±»f6i t t J: *)R*0. 3 nmfliiitlfcJ&JfcLfcftBiREfc&fcl Ott 

k:5, '6 5° T-fcofco 

8 0TC8 5%RHO^Ti: 1 0 0 OttHI 

25 (SllfiW 1 6 ) 

h7 7H'7f 0. 4 5 fi m<0*rt*«JW-^fc#U hS?<7)i:gl 3 

0 mm Of -f ^?WSfli:DC^A-;?StA 1 0 . , 7 C r 0 . o 3 * 4 
J¥5 0 nmOSSfls **>±K D C ? ^fcT'T b 2 0 (Fe 90 Co IO ) 8 o*' 
<5>4*RJ?2 0 nm<DK»JB, *0±£EfcttR F * '< •/ * fe? S i 
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31 If 3 0 nm©8ME*JBfcJ&ftLfco 

CTX809 AJ) fc* li^a- K J: ■)» KE 5 jk mOjRttl * L 

K7-f ftt»: 7 0%*?* 0. 0 12" X6. Ogr) t^ft3 0 

K?5f?±*ltj|lJl7 . 5 m/s K#V»T 0. 0 5^mf*4 0 

tESLfc, 

1**1* 3 oB&rtfc&ireaofc. 

15 £C, 3£>&#4rW-f-&S#6 8 0 nmt|PiNAi f l . 20SIL 

$£{££7. Om/s WlSiaK-CiaCS*. W»*W»l'>^«>*W^6. OmW 
H4*J:TiBSLfcU--9 r -*S.WUi* c ?>»Ji»a7.0MHz-C±l 5 0 O 

cNRii 4 2 d B-e& o > h-h? * \ixmmmimft£.z 1 oinift>>&L 

(nmm 1 7 ) 

25 6 fc Wfl|«>*a-C»*«:» L, fltfltfc 7 

& (tt^3MS, ffip°n« T7nijt- bFC-7 5J) 7 7|l* 

•J (fi#>S4»Bn^*r , f7n>AF 1 6 0 OJ) W»*(0. 1 v o 1 . %) 
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CNRIi4 3 d BT'fc *) % 1- ? 7 * £THtR4>E«S£* 1 OSHOiSL 
(JtKWl 3) 

(JfcRW 1 4 ) 

*-/<-=?- h#J (^H*>f Sp°n^ r^^*a7^'J7SD-3 1 8J) 

&±»J:}fcLTfc&ftfcjfe«fcE&**#*, 6 tm%LVli&T- ? 7 

20 CNRI±4 2 d B R- K 7 s> * £"C|5|**)ESS±* 1 0EI£»)S£ 

Lfc*£\ CNR 1*2 0 d B K&T l>tl D BBUo^TJift Lfc t - 5 „ MB 
4. t ff -3 SBfrO tffcfe L T ^ £ fc * T" & o fc , 
1 8 ) 

h7-/^yf0. 4 5 m©*rt»oft^fc#y *-***- 3 
25 0 mm Of 4 7,9 VKO&1&±.\zn C * y 9 A I 0 . itC r ,, 0) i»?»44R 
0 5 0 nmO&ft®, mKDC^K * jfe?T-b ao (Fe s ,Co lC ) 8 0^ 

Kg 3 0 nmORSftatJgjftL^o 
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yZ DEALjtO. lvo I. %*iDtfc7 ySt^^'J v-iSfttifi^ttK, 
ffifl£ h7 7"CTX 8 0 9 A J) VtZZtlZt »K Ml ^ 

mtf>iM$® *$JS Ufc*a«E»«ft t 10 *t*«* Lfc. 
5 5K**±tM 1 ^ mOiBTtJB«>*«-»jSLfc»'frOflTfriB«)*<jljS 

iflSgtt, jfeS 300-l000n miO^i^lCiiV^r 9 5 hT*o £<,,„ 

ULfcOJ: 3 tc LT»e*ifc*«jREft«#:i:»tLT*iS«l 1 6 |S]^3iO:Si£-C- 
0 5 ju m*C& fco 

10 iottojtKfMt#tai3etfctt*> ^asis^iiv>riife smart?* ffttoft 

4 3 dB-eftlJ, BI- V v 7 ? i:TH»oE»fft* 1 0 flifci? S Lfc** C 

15 (^SsWl 1 9) 

^3^2 0 0 0?**5^$M$K7;l'3~;Vg£^1 _ £>'<-7A'*n# , J.i- 
(7 7 MiS» r7*>7"'J>Z DOLjfrO. 01vol. % 

*BJ0Lfc7 y***'; v-^ff'j.tf >ttf2 % & 0 o 0 £["T7a yAF 1 6 0 0 J) 
20 *0. 1 v o 1 . %^7y#|i|S (ft* 3 MttS, &d d o£ f70 'J + - hFC 
-7 5 J) 1 #mi*fcLfc&, «Eff*5IS±tf4Ct Ci >K 

Ml 0 nm0«itfl*»J£U *»«E«flE#*«iSLfc« 

£l±co J; u LTft&ftfcjfe«*l5att'*«\ 1 6 i pjJ&W#i£T-:r 7 

* K#tt*»ffliLfco l0tt©#fas«#*>*£fcfr*fc£*. «tt@Rttv»-i"iT. 
25 t6!II£lrt-C» fftt0ftOOjfcfcOffl£U:7 0%fc&&?*ofc 0 

&K£W«Mfc*$ifcffll 6 fcRtto*fe"CgEatff4<H±^ov»T»flSLfco C 
NRi±4 3 d BT-fe , R-h??? KTHttoESff£* l 0 iiHU:t 

(£»W2 0) 
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SEfcTOlEK h 9 t 9 V v f- 0 . 4 3^ tanx/<4 y > K/^fl'-7'ffli: 

's? ^-WfrWt*, *"'J h^Oltg 1 3 Omm0PHg&K*!?tUj£ 

JBfe"CHjSLfco iOlRffi^fc* ? J: •? „ >g 2 0 - 6 0 mmO'sy ^~ 
< fflttKfcvC. SSO^fl'^'/»Sli9 0 nmfc U 4 fc'N ? ^-BBfctt 
5 SRS 9 0 nm*>KHK£-/ KfcKTIILfco 

OMPCCfllt* L£„ Rltflt UTS5J?5 0 nmOA i C r^tDC^/<? 
$E L/c, $ «, £KItJf k LTHJ?2 0 n mOT bFeCo*DC^?^T 
mi Lfc. -0±Kt§£#Jlfc LT, A r fc N 2 co£-S-gffl^(p T S i 
10 h*ttffll,fc£ffittDC*>«7 *£-C|Jtl?5 0 nmOS i N£fgJ§ Lfc. S & 1= 
:«5±K, S&iMftgi: LTAr t C H 4 Oig-g-gB^tp t? C 9 - Y y Y 
LfcJEC'ttRFAA7^tt-CRI?2 0 nmf)N > (DL 

(gffiffl 2 1 ) 

15 Slfill^7-;?k'7f 0. 4 3 m©^/M 9 ? > K/^JV-^S 
fc'Ny^-BB**"*-*, * 'J l-SOiS&l 3 Omm<7>P3^«£t}ai 

JS#i£-T?tijgLfc. iOBBJB^fc** >/<Cl 0, ^§20-6 Offline??' 

20 io)SS±«)$*P5B5fc ESS, 3ME#B, HttiHrfr* £ - ^1 

■CfltJSLfco EWJf LTIH5 0 nmWA 1 C r^tDC^/^J'gtUfl 
Lfco $ h t:Eft& t LT^Ip 20nmOTbFeCotDC^7 Jtfc-Cfl* 
Lfc 0 w©±tc»*#Jl tLt, A r £N 2 Ozg£#B&*T-S i 9-Yv hi 
ttffl LfcfcE?ttD C*/<? i'feT-Ji)? 5 0 nm<7? S i NifiSLt, HCiO 

25 @&fHr|#fc LTA r t C H 4 ?)&£-£B^f> T" C 9 - ¥ v hOZBLtz 

KI&1SR FX/-? 7 ^ft-C*f|gl?2 0om(D/'ft ; 6^*7'f?A-!K> (DLC) 

(ifclfcfl 15) 
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7j|S]®lcov>T, i^lTWffiiitfofc, ftatE»tt#W#effi*2 0, 30, 
4 0 . 5 0 , 6 0 mm<7> 5 frgfl-onT, h 7 7 ? 7 f- <3 5 0 4frC*l£ , 
*S^tSj 2 1. 5 /i m«l6BKi«lt*. £*^7 ?-My *? > Y / V )\,-~r%(T> 

Stffi&tt* jeafflS? L . fo^ttfi** e> s * & * 

httK) Ofe§yg*M><bO#±i§i£rt f 5 0 n m-Jei: E»«t#4r«i* 
g7m/!S'T@eLfc, Efi**«*ittI 2 0 , 30, 40, 50, 60 mm 

V^S NRfliHJgfrfT ofco fS^&ft£@fr2 4 0 0 ElilKT-lalilE^-tirT, ftRffi 
±HU-"»f-i&*6 8 0 nm, ffftHPftl. 2 ^ * 5 4 * #±5*:* 

» K (A/16NA: 35. 4nm, A/20NAI28. 3nm) if 4 

ftlcJHItLrESSBt + iV-aKttilwRfei^c,, S I L^y KiOa-fA' 
1 0MH z X'mmmtftrfbs&mL, 1 0 MHz -CM Lfc fc S O S N R 
£f£^$ft<0#^li^ 2 0 , 3 0 , 4 0 , 5 0 , 6 0 mmO 5 *-0f£-3V»Ta!S£ 
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-TSPOR p < , *0fc**g2 0 - 6 Oram^ir-AR p * 

23. 4nm(39. 9-16. 5am), 13. 8nm(39. 7-25. 9n 
m) t'bZ^o 2 0 - 6 0 m mO&£ Kfc it Oflt & j£±i$ 

5 ?50nmi:^lT,lRph-R P d|i;/l 6 N AOSHI t»ALTV»fc. 

LTR p7l f /h? < ft-=.£ 0 Zmtzb, A R p 1*4^2 0 - 6 0 mmt3 9. 2n 
m (40. 3-1. 1 am) 6 N A * 91 A L ft fc, 

tfx'/***e,oHJfl«-*tt*MW2 0**0*2 1 1Mi¥£2 0 ~ 6 0 m 
10 mO&HT- 1 6 0 m VJWTiAffftttfc ft^Tfc 0 . ^ y K*>#±S S JEtttf'h 

l± 340-380mVt 2 fStt±<&aK«:zfl U ^^/-Skf^ 

S NRO|fffiT-|±, ^$£#5 2 1TW:*S2 0-6 OmmT-2 5-2 7 

<t D / -fX^^cl < ft i), SNRf±2 0 dBttTtitv'tt^Lfc. 
(£ifcfl 2 2 ) 

6 5 n mT. ? > K9C^LTa? 4 2 nmttv* * 

20 £Siftifi«>siincwoft»t, ItttritBta i fc i: <fc «?, ft&i 3 0 mm, ££9 

:oStJ«fflLT> * V v^SfcJ: oTJSlTOI&fc'C, But** J: 

1"ft*>£, g*£±KR|}«fc UA I - 3 w t %C ffr&R (Elf 5 0 nm) 
25 fcDC*'<7 yftK i UBjKLfc. :0±i:S i N * *> ft £ 9 1 * A r 

Lfc ()£J¥5nm) 0 £0>±£Tb lo (Fe 90 Co 10 ) s o * * * * 

l§ £ T b * - ? hfcFe, 0 Coio*-$'7 b C * /< ? 9 Si: i *)% 

JftL/S (WW 2 0 nm), 2 C £ e>_Lti S i N*> <b ft 2 Iflgft® * A r t N 
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(JR0 3 0nm).:o±i:6 3 3 nmKfctt*JS#r£M* 1 . 850DLC!£A 
JKLfc (MJ12 0 nm) 0 

D L C**$JftL 7**a #'Ji-f A'jftiMM 7 ^f*V 

[^^f>SV-7 0J) i«lL/;tVD;^ft^-7/^^''jx- 

•f /u (7 m±sl ia« r7*>r';> : am2 o o u) oo. oiw 

S»g©KeiiX»Jt*^36S (XP S) fcftfflU cise-^asEtw 

(HjSSfl) 2 3 ) 

6 5 nmt\ 7 V KSCitUr^v /-§BA f 9 0 mnftk^^^tAS 

StS^MKKM't. WtBlKjeiw J: 9 i£& 1 3 Omm, S^Ip 5 1. 2 mm<D# 

20 (ifcRW 1 6) 

fifc^KJ: •Jtfffil 3 Omm, W-bl . 2 mmO*' 'J * - hfi^jEtrf^KL 

25 
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(gftfl 2 4 ) 

5 7"£S6 5 nut 7^ KW Ktf L, T ^ 7 r-«i f 3 0 nm S^* * 

10 if, g&±C£!t/g fcLTAl-3wt%C r (RJ? 5 0 nm) £D 

(|S?5nm) 0 iO±l-Tb 20 (Fe 90 Co 10 ) , 0 * 4 % * 4 ftiS&iEfi/g t 

15 ti (mm 2 0 nm) 0 S*»K£0>±KS i N*» <b 44 * 2 * A r t N 2 W 

r&£&H$\*T-S i h*«ffiLfcR£ttRF*/<? **fe-CJ8J*Lfc (R 

f 3 0 nm), :o±C 6 3 3 n mtCfclt4JStf^* ? 1. 8 5<9DLCl£Ar£: 

(MI? 2 0 nm) 0 

»2tt«##iJJ:0 r DLCBfc«lSLfeo 

ffiffife r*"^f>S V- 7 OJ) tffflL/:lf'<D-^ft^-7Ji'tD*' 1 Jx- 
f (T*7V*> httR, ISo"^ T7* >7*'j >: AM 2001 J) AO. 0 1 w 
25 t%8**c>E««#4'9l*±»f Mil** 1. 5 nmKfc* LTifi 

ilftlgOBglpliXijSlftm^frftifc (XPS) fcttJHU C,Skf-*3***R 

»t* c tia osa tfc. 

(H*fe0J 2 5 ) 
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6 5 nnt 7> K»Ktf LT^ y 8 5 nm*V^^/<t4fi 

OTOWffiKKfttt, WfllJSKKJ: OE&l 3 Omm, 1. 2mm<A* 

i&mm 2 6 ) 

Jft$K i »>ltft 1 3 Oram, J?* 1 . 2 mmO*''J h&£l££tt3SL 
10 fcO^, KE2K«fl"KJ:*UV36<- 3 6 5 ani«#tl 5 0 0 mJ/cm ! ©S 

U VJSIt*7 > YVit^y /-2B£>?iS$£AFMi: I »)»J&t* t 1 8 nm^ 

15 ftftffi»«E#:tft»U/io 
(ifcKfl 1 7) 

Kftti 2 6 <ottfflj*Jgafc«* UV mtt -arrttffl t, 2 4 t HttcAflcs. 

$%0I2 4* 2 5 £J:D , 2 6«)**I4, ^ v Cjt*^ ? KjWBA U 

25 (^JtM2 7) 

|Sl3 0mm, F77H'yf 0. 8 5 a< mO *' V * - - h rt 1 <b 4 * S 

■/ (*fcav«*#5lS*4;i*ifcft : 4 3 6 am) ©**3 OfJ>HJ<H,fco 

mi -c*«c * - * 7 ^ ^ £ u 9 # it , mwL<D&m&%. * m%. l t c % , 
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1 0 5tTftofc, 

S1\ S1S±l-S:WJ§i: UTA 1 -3wt%C r£&R (Rlf 5 0 nm) *D 
5 C*/<y *i££J: iJJgjfcLfc. -W±^S i N*^4«*l»t#ltA r fcN 

(RH5nm)o COiCTb,, (Fe $0 Co, 0 ) a 0 *fc 4 **18*EIW * 
Tb^-^»htFe 90 Co 10 j'-y^ ^DCB^/^i'ttKJ:')^*!/ 
(MI? 2 0 nm), $ e,K£0)±tCS i NA»^» ft 4» 2 tt«#R t A r £N 2 <75 

io e-&#h*c#-cs i;-y?h tffiffl Lfc&sttR f*/<? ?m?rt&.itz (R 

l?3 0nm) 4 :O±C 6 3 3 n m Hfc Jt * SflT^ri* 1 . 8 50DLCl«:Art 
(Rg 2 0 o m)e 

15 @A« 0J) SrftfflL/:tf^o-A'*tt^-7/t'*n^iJx- 

f/f (7 7V*> htfc»U r7*>7*'J^:AM200 1 J) <00. 0 1 w 

t %»iS*»«>E*«E**3lS±»f* Zt\zl 1 • 5 amKifttfLTifi 

ft* ftSfcfefittltft 
flrfrSORSliXflLft***** (XPS) fcttfflU C,S 
20 RtiCfcHi OWtHLfc, 

:oI*^-f-t6^6 8 0 nrat^iNAi'l , 2^SIL 

i 3R»Lfcl'-tf-*HWL4j& f 'b.gilfcft7. 0MHzT'±l 5 0 0 
25 e O*! SK^p S ILA? K*) 3 W <b »D it * £ t "CfcfcUSf* 

£ SP. It L & # I? £ L, CWiaaii^^O/'r^V^^S^CNR'J: 

s fc . fegiJKog^ti £ y s 39RttR7Xife t fc» 
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C/N 
(dB) 


(dBm) 


=r/\->g unlaid 


^SH5«J27 


43. 4 


-59. 2 


100/100 


HM0IJ28 


44. 2 


-60. 1 


100/100 




45. 5 


-61. 2 


100/100 


S1M30 


43. 4 


-59. 2 


100/100 




44. 8 


-60. 7 


100/100 


HM32 


44. 7 


-60. 6 


100/100 


SM133 


44. 4 


-60. 4 


100/100 


ttl£0l|18 


38. 5 


-55. 3 


100/100 


J±&0I|19 


45. 24 


-61. 1 


0/100 



mmm 2 8 > 

>7" (ft*»atv»#W»K«:4A*8tft : 5 4 6 nm) fcffivi-CfcJBIt* 3 0#* 
<3Si6W 2 9 ) 

* Si: LT&j±7ft®7 (St av»ffl^3tai^4^4** : 3 6 5 nm) * 
fflv»fc£l*M±. SSifcflJ 2 7 tra&Kftffilt, 5ft*ftESME#ffc/ft 

ftjsciofctt-eoSEMKii l l or-c^o/ia 

3 0 ) 
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5 3 1 ) 

10 ft^ioftft-coaiiiajstt 1 2 ot:t*<&^£ 0 
(gttfl 3 2 ) 

jfcSi t LTSt7 >7 (*t 3t^iS«-SiKt4i4«ff : 6 3 0 nm) frfflv 

15 l&Lfc* £*if>o?iK*«r8E 5Ki55-f-o 

4tio*frT?osiiiaj|iii O5ic-e*ofc 0 

(gffiffl 3 3 ) 

jta?fcLT/xoy>9>'/ (**>5*^ffiJ*5fi**-5-*..5»£ : 6 3 0 nm) * 
20 7 t B#c; ^ XU"<*atfCNR8l£, =T/<>iS«ltK* 

&£d?)&#T"0$Mlt<± 1 0 2 TCTJbo fc 0 

utew i s ) 

25 fc*fls«U Htt0*#TV4XU'**XyCNR«l|jEs 

Ofc&ffl 1 9 ) 

*Sfc L"CftE*«5 >7 (ft<>3iviffltf5ft£*§-£4ftS : 2 5 4 nm) * 



- 46 - 



- 47 - 
WHAT IS CLAIMED IS: 

Ki:J:9fo»0fcft«£*ff4$*Eftfc*-e*oT. ftEftWtO 

^7 K*T*<9i?±$2 £ H tU:tl> Rpri*H>RpSO. lH(OBa&*if§£ 

[SS*$2] ££5** h 7 7 * If v f-O 2 - 1 0 OffiffcttS+a £ t 
10 tftttafll** 1 KE«0#E»tt#o 

im*%3] ••■> ^»ffi«jffi»nffliaiBf^» at* 350 — 

1 5 0 0 nmOWC*<>ai^«W5iK«r^t5t«r!!lWUT***«*fflV»*Cl t 

15 >>aUV7>^ >?^HK5>1 ^7fe7>-7\ T-^^J^ny 
>7 y^*5)ft4#J: »} fi If lis iffiJa±»3fc"C*4-B#:fi3 HR3E4> %fg»ft 

$Rai«0. 2nm^Ra£2. 0 n mflttHt?** £ fcEIME 
■CBtt* c t «r#ftfct*W**5E«OjtE»«E#o 

IW*8 8] *«±£*E»«Xim#iWtt**$JftU H#*it*«?R 



* 
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3 nm£JL±2 . 0 n m*»-CJgJfc Ltz - £ 1 1 7 KERi&iteEft 
*I*3*-C*4 ^JV- ^W*S* f SftflHI-S^ftt- 2 0 iujiHI 1 5 0 n mtlT 

10 [ffi*9l2] < * fcRWB, 5fcEtt«, B^Sf&lS^ 

St i«3/<-7;i'*Ds}<ux^7 fc ;HB*#*»^ft4a#iBitSfr*"t, >*-7>u 

t 2 / t 1 0. 6 T** £ i: it 4 8**31 6 HlB»©*E««lt#» 

IB*Sl 3] /*-7JV*n#Vx-^/i>SS*ft*>SS:¥95}'*-fi* , l 0 
15 0 0 - 1 0 0 0 0 ^*>-&-i:*#^i:t^gf*ai 2 HEAaftESUKfta 

ffi#«ft**iiKii»t 7 0° W±t**£ 

7*fc*RJtfcS«K. <^4< (>EWJf &tfESS*-0JKK«« U ??±3Sft 
f^y R:«t ^ttfRofcft??&*fH*ER»#-C*oT, ttJIIt 4**^7 K 

^7 y-o + 'C'i»*"eo*S*- Rp h, E»fc#SBI<0**il5 3fr&7 > Kfc* 
tf/;u~7*e5 + 'tv»* "P«>»** Rp d ttSh ffi.ftwttfi'CiMjeSJifc Rp 
hfcJtf Rp d«)ffij:*5v>-c % Rp h0**1I*»& Rp d £>&/Mg£3! Wjffico 
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***v»fc} *ARpiLfcfcS* AR p £ A/1 6NA 4 * ®& £?i!§£t<&& 
5 ^&# e 

11***1 8 1 iifcfcRp hfcJtf Rp do*Giiv» 

T , IRph-Rpd ISA/16 NA 4 & Hft £M£t 4 «t } > ^y^-fcfl 
ttOAC^rfcitf/ifclijatt*)* ? h 4r»lfttiifc*4*fti:t*II»*ai 6 

10 [»*S191 «SOfl:ffiTai&*iifc#Rp his JO* Rp dotfeiiv* 

-C, |Rph-Rpd |5>1/16NA ft *HflS J: ? . ^ ? 

[Sr*S2 0] MJUc^ft < t 4E»S±»cH41"* v v KSUXIT^A' 
-7SB£, 7 * ? H»«l*K«t4^y ^-«5t *tL, ^4 < i t ? > K 

[I§#5 2 I) tr-$><n&$tf? > Ktto** J: c t £ 

Of** 2 2 ] ^7 > KfflOfi? J: Ofi^C t *»»t 

20 *4B*312 0 UE«W3tS»«fr» 



♦ * 
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ABSTRACT OF THE DISCLOSURE 

jt ^ stm * ffi i tz mi$m& ? * * . 

> K©*^a$i»?>9 v K£ J:0 f ^;u-r*>«|i«C>tt4 T-<0&££ Rp, ?>KO 
Kt"C?)ffJi»StHiLfcl:*, R P 7l J H>RpS0. 1 

15 ^ 0 . 2nm£Ra^2. 0 n m^icB * 0 Sfcfc, HftiHftJB«)±Uffifl: 
3 ft-Tv****!*, tWll t *», tS2Ra«H«tifit4. 

*E»«tft©it«i'feE»s4 , t4«ac*5ft-6^s±wff*fiic*iv»T, tin®. 
20 fcits^'b 7 > Kft t tfrfr--fo>*bikt X'<r>mz* Rp d it* t. £&<o 

fifi"CiMS$iifc Rp hfcltf Rp ddliiiV'-c, Rp hot*!*?) Rp d 
0<fc^tt*3lv»fctt^>i|ftW«, 4 tl± Rp d 0**it:&» & Rp h 0*/Mi*3lv» 
fcffl0*S*H6*>i?fc'b:6»*Sv>£fcARp Lfct 6NA 4 



t I 




G 

M 

01 
m 



□ 
m 

a 
a 



&&&&& £ 



<o in ^ co cj 

CM CM OJ CM CM 



CM 



CM 

H 



4 



# 



[13] 




37 m®m 

36 SttH&fg 
35 %2®%m 
34 ft{&&£gtl 
33 gimttfll 
32 5#fB 



31 
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Si 
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47 mm® 

46 H*;B$)g 

45 *2mttji 

44 ftia&ffiil® 

43 mi^<*IS 
42 £tfJB 

41 ££ 



42 JSlt/B 

43 fg1^ffi{*Jl 

44 jMBAGgil 

45 W2MWI 

46 @ra-;ti 

47 ttttfflftl 



